Acetylcholine induces vasodilation and prostacyclin synthesis in rat lungs.
Acetylcholine causes pulmonary vasodilation, but its mechanism of action is unclear. We hypothesized that acetylcholine-induced pulmonary vasodilation might be associated with prostacyclin formation. Therefore, we used isolated rat lungs perfused with a recirculating cell- and plasma-free physiological salt solution to study the effect of acetylcholine infusion on pulmonary perfusion pressure, vascular responsiveness and lung prostacyclin production. Acetylcholine (20 micrograms infused over 1 minute) caused immediate vasodilation during ongoing hypoxic vasoconstriction and prolonged depression of subsequent hypoxic and angiotensin II-induced vasoconstrictions. Both effects of acetylcholine were abolished by atropine pretreatment. The prolonged acetylcholine effect, but not the immediate response, was blocked by meclofenamate, an inhibitor of cyclooxygenase. The prolonged effect, but not the immediate response, of acetylcholine was associated with an increase in perfusate 6-keto-PGF1 alpha concentration. The acetylcholine stimulated increase in 6-keto-PGF1 alpha production was inhibited by meclofenamate and by atropine. Thus, blockade of prostacyclin production corresponded with blockade of the prolonged acetylcholine effect. In conclusion, acetylcholine caused in isolated rat lungs an immediate vasodilation and a prolonged, time-dependent depression of vascular responsiveness. Whereas both acetylcholine effects were under muscarinic receptor control, only the prolonged effect depended on the cyclooxygenase pathway and, presumably, prostacyclin synthesis.